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Occupational Safety & Environmental Health

Campus Safety Services Building
1239 Kipke Drive, Ann Arbor, MI 48109-1010

Phone: 734 647-1143 • Fax: 734 763-1185

Terrance G. Alexander, Director

August 22, 2005

Harry R. Steinmetz (3HS62)
US Environmental Protection Agency, Region 3
1650 Arch Street
Philadelphia, PA 19103-2029

Re: Safety Light Corporation Site, Bloomsburg, Pennsylvania
Response to Inquiry of July 21, 2005 (received by UM July 26, 2005)

Dear Mr. Steinmet/:

The University of Michigan (UM) is responding to your request for information on the above
referenced Safety Light Corporation Site (Site). Attached is a memorandum that provides a detailed
inventory of radiation sources the University purchased from US Radium/Safety Light over the
years, and a discussion of their final disposition. The following are specific responses to the
questions asked in your information request.

/. Describe in detail the business relationship between Michigan and Safety Light.

The UM routinely purchases radiation sources from vendors for use in research activity. US
Radium/Safety Light was a vendor that supplied small sources of strontium-90 (six sources from
1955-58), polonium-210 (two sources from 1965-66), americium-241 (thirty-seven sources from
1965-68). tritium (no record on number of sources from 1965-68), radium-226 (five sources in
1965), Isolite Pm-147 (one source, unknown year), and titanium tritide tritium targets (unknown
number in 1980-90s). In addition the University purchased several Safety Light/Isolite self-luminous
exit signs for use on campus. Detailed information on each of these sources is provided in the
attached memorandum and copies of our file documentation.

2. Did Michigan ever transport and/or broker hazardous substances and/or radioactive waste
or other wastes that were disposed of or reclaimed by U.S Radium, Lime Ridge Industries, USR
Industries, USR Metals, Mctreal, Isolite to the Site?

No, the University of Michigan is not a transporter or broker of waste materials for disposal.

3. If you answered "yes " to Question 2, please answer the following questions: answered "no"
to question 2.

4. Did Michigan ever generate radioactive waste or other waste that were disposed of or
reclaimed by U.S Radium, Lime Ridge Industries, USR Industries. USR Metals, Met real. Isoliic at
the Site'/
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No. After an extensive search of our records, the University of Michigan found no documentation
that we used any of the above listed firms for disposal of radioactive or other waste materials. The
attached documentation goes into detail on the disposition of the source materials purchased from the
above listed firms. During the time frame in question our disposal vendors for radioactive waste
materials included: Nuclear Engineering Co. (currently US Ecology) with disposal at Morehead,
Kentucky; Atomic Disposal Co. (currently ADCO, Inc.); US Ecology; and GTS Duratek.

Our records do indicate that four americium-241 sources out of 37 purchased were returned to US
Radium (two in 1966 and two in 1967, each within one year of purchase). The leak test records
attached to this letter indicate that after the laboratory processed the sources received from US
Radium, the four that were returned measured material leakage on three and the fourth was received
from US Radium with no leak test documentation. It is our speculation the sources were returned by
the researcher because they were out of specification for the research project being performed, and as
with any items that do not meet purchase specifications, they are returned to the vendor. We have no
indication as to what US Radium did with the returned sources.

5. If you answered "yes " to Question 4, please address the following issues: answered "no" to
question 4.

6. If you have reason to believe there may be persons able to provide more detailed or complete
responses to any question contained herein, or who may be able to provide additional responsive
documents, provide the names, titles, areas of responsibility, current addresses, and telephone
numbers of such persons as well as additional information or documents they may have.

The University of Michigan has no reason to believe there are other records or persons available with
more information on this inquiry.

7. For each and every question contained herein, if information or documents responsive to this
Information Request are not in your possession, custody, or control, then provide the names, titles,
areas of responsibility, current addresses, and telephone numbers of the persons from whom such
information or documents may be obtained.

Documents responsive to the questions in this information request are within our control.

8. If you have any other information about other party (ies) who may have information that may
assist the Agency in its investigation of the Site, or who may be responsible for the generation of,
transportation to, or release of contamination at the Site, please provide such information.

The University of Michigan has no additional information we are aware of pertaining to the Site.

9. If any of the documents solicited in this information request are no longer available, please
indicate the reason why they are no longer available.
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To the best of our knowledge, we have provided the documents solicited in this information request
where required by the question. We have no knowledge of other documents pertinent to this
information request.

Based on the information in our files, it appears the University has returned only four (4) low activity
Americium-241 sources to the Site for unknown future action by US Radium. Based on the
information provided in this letter and the attachments, it appears the University of Michigan in a
worst case scenario would have been connected with less than 110 gallons or less than 200 pounds of
material that may have been handled by Safety Light, and all of which would have been handled
prior to April 1, 2001. We request that EPA consider the University of Michigan under the de
micromis exemption of 42 USC 9607(o)(l). Your response will be greatly appreciated. If you have
any questions please give me a call at (734) 647-2253 or e-mail tgalex@umich.edu.

Sincerely,

Terrance G. Alexander, PE, CIH
Director

Attachments: Records Review Memorandum
Information on Sources Identified in EPA Letter
Sources Used in Goddard Space Flight Center (GSFC) Project
Miscellaneous Sources

Copy to: H. Baier
T. Blessing

S: bod/environmental issues/EPA Inquiry - Safety Light Site
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TO:

FROM:

Terrance Alexander, Director
Occupational Safety and Environmental Health

/•

Dennis A. Palmieri, Sr. OSEH Rep / /'
Occupational Safety and Environmental Health(

DATE: August 15, 2005

SUBJECT: EPA CERCLA Inquiry Letter of 21 July 2005

Per your request, I have searched departmental records for sealed sources to identify and
assess the disposition of the radioactive sources manufactured by US Radium Corp / Safety
Light and identified specifically by the EPA in its letter to the University of 21 July 2005. As
part of that search, I noted that we retained records indicating the University acquired other
sources from the same manufacturer. I have included a summary of these "miscellaneous"
sources along with what is known about them.

In brief summary, I was able to locate the records for all except one of the sources noted by
the EPA in its letter. The one source record I could not locate was for a Po210 source listed in
the Safety Light ledger as having an activity of 0.625 mCi on 6/11/65. It should be noted that
Po210 has a half-life of about 138 days and decays to a stable isotope. Records for all the
other specified sources note that all were either disposed through an appropriate radioactive
waste broker for burial in a licensed landfill or were transferred to other institutions.

However, other source records identifying sources acquired from US Radium Corp. indicate
that four of 37 Am241 sources acquired by the University from US Radium Corp. were
returned to the manufacturer in 1966 and 1967. There was no indication as to why the
sources were returned. Two of the sources were accompanied by a notation indicating they
were "scrapped". However, it is possible that the sources were not returned "for disposal" but
were returned because they failed to meet research specifications. It doesn't appear to have
been the practice to dispose of the other sources through return to the manufacturer. Most of
the sources were transferred to the Goddard Space Flight Center. Other remaining sources
apparently were collected by Radiation Control Service (predecessor to OSEH Radiation
Safety Service) for disposal. Those sources were held in storage until May of 2003 when
disposed by OSEH HM & RS through GTS Duratek.

In conclusion, as a customer of the US Radium Corp / Safety Light Co., the University of
Michigan acquired radioactive sources as end-products for use in research and for safety
lighting. While the University did return four discrete sources to the manufacturer in 1966-67
for unknown reasons, it does not otherwise appear that the UM made a practice of returning
radioactive sources to US Radium / Safety Light for disposal.



US Radium Corp / Safety Light / Isolite CERCLA Inquiry
EPA Letter of 21 July 2005

Identification and Disposition of Sources Listed in Safety Light Material Ledger Sheet

1.0 Sources Identified in Material Ledger

The CERCLA inquiry letter ("EPA Letter") provided a copy of a ledger of radioactive sources
supplied to the University of Michigan from US Radium Corp. in the early 1950s. Only two
radionuclides were listed. Sr90, is an energetic beta emitter with a half-life of 28.8 years, and
Po210, is an alpha emitter with a half-life of only 138.4 days.

The ledger listed six Sr90 sources and two Po210 sources:

Nuclide
Sr90
Sr90
Sr90
Sr90
Sr90
Sr90
Po210
Po210

Serial No.
377
378
985
986
987

13464
55693
none

Initial Activity
(mCi)

20
20 m

18 ""
18 m

18 m

18
0.312
0.625

Ledger Date
3/1/1955
3/1/1955

9/26/1 955 m

9/26/1 955 m

9/26/1 955 m

1/7/1958
2/28/1966
6/11/1965

a) The Ledger identifies the activity for this source as "60 mCi". This is likely an error.
Contemporaneous UM records for that particular Sr90 source (s/n #378) consistently
identify the nominal activity as 20 mCi. The lower activity designated in UM records
corresponds with that for the other similar sources which were all obtained and used for
the same purpose.

b) The Ledger aggregates the total activity for the 3 sources (s/n 985, 986 and 987) as 54
mCi. That corresponds to 18 mCi per source which better corresponds to UM
contemporaneous records of 20 mCi nominal per source.
The Ledger Date for sources s/n 986,987 and 988 does not specify the year the sources
were supplied to the UM. Based upon the AEC approval period, and the pattern shown
with the other sources in the Ledger, it is likely that the supply date is 9/26/55.

c)

2.0 Historical Summary per University Records by Identified Source:

According to the Safety Light / US Radium Ledger, a number of the sources identified were
issued to UM under letter authorizations issued by the US Atomic Energy Commission (AEC).
These letter "licenses" were commonly used by the AEC prior to its drafting and implementing
licensing regulations as required by the Atomic Energy Act of 1954. The University of
Michigan obtained a license (21-00215-04) in accordance with the new regulations sometime
in 1957 or 1958. Prior to that date, institutions or individual researchers could apply to the US
AEC for letter authorizations approving receipt of particular sources from specific suppliers.
During these early years, the University of Michigan appointed a Radiation Policy Committee
to conform and centralize radiological safety, security and approvals. A service was formed in
the later 1950s titled "Radiation Control Service" (RCS) to identify users of radioactive
materials at the University and assist in the oversight of those uses. For that reason, the dates



on some of the records maintained by RCS for the sources listed in the EPA letter commence
a few years after the source may have been supplied pursuant to the Ledger Date in the
Safety Light Ledger. Radiation Control Service was the predecessor to what is now OSEH-
Radiation Safety Service (RSS).

2.1 Sr-90 Source #377

US Radium Corp. / Safety Light records indicate that the UM order for this source was filled on
3/1/55. The company issued the source to UM under approval of AEC letter authorization
number 31353 dated February 15,1955. UM records for this source commence on 3/28/57.
The source was used as a microphotometer light source by a Prof. Blackwell of the Vision
Research Lab which was located in Rm. 21A of Mason Hall. It was briefly transferred to
Willow Run Research Labs in September of 1958 (probably upon the departure of Prof.
Blackwell to The Ohio State University sometime earlier). It was then collected for storage in
the UM Radiation Control Service safe where it remained until disposal in 1969.

Disposal records indicate that the source was packaged as radioactive waste (along with Sr90
Source #986) in solid waste "barrel #12" sometime between May of 1969 and July of 1969.
Barrel #12 along with its contents including Sr90 (with a total decay-corrected activity of 29.4
mCi accounting for both Sources #377 and #986) was listed on a Radioactive Waste Manifest
#4719 dated July 9, 1969. Manifest #4719 listed radioactive materials intended for shipment to
Nuclear Engineering Co (currently US Ecology) in Morehead, KY for burial at the radioactive
waste site located there. A corresponding memo to file by Mr. N.L. Millis, Radiation Control
Service Health Physicist indicates that the shipment to Nuclear Engineering Co. occurred on
14 July 1969 and was received at the site on July 21, 1969.

Copies of the Leak Test record, Manifest #4719 and the 14 July 1969 memo are attached.

2.2 Sr-90 Source #378

US Radium Corp. / Safety light records indicate that the UM order for this source was filled on
3/1/55. The company issued the source to UM under approval of AEC letter authorization
number 31353 dated February 15, 1955. UM records for this source commence on 3/28/57.
Line 5 of the Ledger states the source activity as 60 mCi. This appears to be in error. UM
records identify the nominal activity as approximately 20 mCi. Similar sources were all
apparently acquired for the same purpose in 1955 and 1956 and were all approximately 20
mCi. For that reason, it is likely that the Ledger notation is in error.

Source #378 was used as a microphotometer light source by a Prof. Blackwell of the Vision
Research Lab which was located in Rm. 21A of Mason Hall. The source was transferred in
September of 1958 to the UM Radiation Control Service storage safe where it remained until
disposed in 1978 (probably upon the departure of Prof. Blackwell to The Ohio State
University). Leak test records dated 21 March 1978 indicate the source was transferred to
"Barrel #67" for disposal by Atomic Disposal Co. (currently ADCO, Inc) via burial.

Disposal packaging records for 21 March 1978 list the contents of Barrel #67 and specifically
identify Source #378 by serial number (along with Source #13464). The packaging records
note that the barrel was sent out 28 March 1978 as part of the 3d waste shipment for that year.
Radioactive Waste Manifest No. 10926, dated 28 March 1978, confirms that the material was
listed as part of that shipment.



Copies of the Leak Test record, Manifest #10926 and the DM Disposal Packaging Record for
3/21/78 are attached.

2.3 Sr-90 Source #985

US Radium Corp. / Safety Light records indicate that the UM order for this source was filled on
what appears to be either 26 September 1955 or 1956. The notations are unclear. The
company issued the source to UM under approval of AEC letter authorization number 35383
dated 26 August 1955.

UM records for this source commence on 3/28/57. The source was used as a
microphotometer light source by a Prof. Blackwell of the Vision Research Lab which was
located in Rm. 21A of Mason Hall. The leak test record indicates that the source was
transferred to The Ohio State University sometime after 15 September 1958 in the care of
Prof. Blackwell. It is likely that Prof. Blackwell left the UM to engage in academic and research
pursuits at OSU and the source was transferred as part of that relocation. There are no other
records indicating a return of the source to the UM.

A copy of the Leak Test Record is attached.

2.4 Sr-90 Source #986

US Radium Corp. / Safety Light records indicate that the UM order for this source was filled on
what appears to be either 26 September 1955 or 1956. The notations are unclear. The
company issued the source to UM under approval of AEC letter authorization number 35383
dated 26 August 1955.

UM records for this source commence on 3/28/57. The source was used as a
microphotometer light source by a Prof. Blackwell of the Vision Research Lab which was
located in Rm. 21A of Mason Hall. It was transferred to UM Radiation Control Service
sometime between April and November of 1958 probably upon the departure of Prof. Blackwell
to The Ohio State University. It was then transferred to the Willow Run Labs around May of
1959 where it remained until 1961. The source was returned to Radiation Control Service in
1961 due to some apparent degradation of the housing. It remained in storage until its
disposal in 1969.

Disposal records indicate that the source was packaged as radioactive waste (along with Sr90
Source #377) in solid waste "barrel #12" sometime between May of 1969 and July of 1969.
Barrel #12 along with its contents including Sr90 (with a total decay-corrected activity of 29.4
mCi accounting for both Sources #377 and #986) was listed on a Radioactive Waste Manifest
#4719 dated July 9,1969. Manifest #4719 listed radioactive materials intended for shipment to
Nuclear Engineering Co (currently US Ecology) in Morehead, KY for burial at the radioactive
waste site located there. A corresponding memo to file by Mr. N.L. Millis, Radiation Control
Service Health Physicist indicates that the shipment to Nuclear Engineering Co. occurred on
14 July 1969 and was received at the site on July 21,1969.

Copies of the Leak Test record, Manifest #4719 and the 14 July 1969 memo are attached.

2.5 Sr-90 Source #987



US Radium Corp. / Safety Light records indicate that the UM order for this source was filled on
what appears to be either 26 September 1955 or 1956. The notations are unclear. The
company issued the source to UM under approval of AEC letter authorization number 35383
dated 26 August 1955.

UM records for this source commence on 3/28/57. The source was used as a
microphotometer light source by a Prof. Blackwell of the Vision Research Lab which was
located in Rm. 21A of Mason Hall. The leak test record indicates that the source was
transferred to The Ohio State University sometime after 15 September 1958 in the care of
Prof. Blackwell. It is likely that Prof. Blackwell left the UM to engage in academic and research
pursuits at OSU and the source was transferred as part of that relocation. There are no other
records indicating a return of the source to the UM.

A copy of the Leak Test record is attached

2.6 Sr-90 Source #13464

This source was issued to the UM under its AEC Byproduct Materials License No. 21-00215-
04. The date noted next to the Ledger entry is not likely to correspond to the shipment date
because it is later than several of the entries in the UM Leak Test records corresponding to
that source. The UM Leak Test record estimates a receipt date as sometime in 1956. The
leak test records commenced on 10 November 1957.

The source was acquired by the Willow Run Laboratories with indication that it had been used
as a light source originally by a Dr. Gordon of the "Radar Lab" at that facility. The source
remained in use at Willow Run until 1969 when it was collected for storage in the RCS safe.
Leak test records dated 21 March 1978 indicate the source was transferred to "Barrel #67" for
disposal by Atomic Disposal Co. (currently ADCO, Inc) via burial.

Disposal packaging records for 21 March 1978 list the contents of Barrel #67 and specifically
identify Source #378 by serial number (along with Source #378). The packaging records note
that the barrel was sent out 28 March 1978 as part of the 3d waste shipment for that year.
Radioactive Waste Manifest No. 10926, dated 28 March 1978, confirms that the material was
listed as part of that shipment.

Copies of the Leak Test record, Manifest #10926 and the UM Disposal Packaging Record for
3/21/78 are attached

2.7 Po-210 Source #55693 of 1966; 0.312 mCi

Leak test records for this source identify it as having been received at University of Michigan
on 2/28/66 although the record does not identify the source specifically by serial number. The
source was used by a Prof. Bach at the Fluids Laboratory (now G.G. Brown Bldg) which
housed the Civil Engineering Dept.

The source was retained for use in that laboratory until, at least, 23 June 1970. The leak test
records indicate that the source had decayed to a level that no longer required monitoring. No
other records could be found regarding disposal of the source. It appears that the source was
retained until it had decayed to a level indistinguishable from that of background radiation. Po-



210 has a half-life of only 138.4 days. The remaining source activity as of 23 June 1970 would
have been 0.00012 mCi.

A copy of the Leak Test record is attached.

2.8 Po-210 Source of 6/11/65, 0.625 mCi (no serial number)

No leak test records could be found identifying this source. However, it is likely that it was
held for use or in storage in the same manner as Po-210 source #55693 until nearly all
residual radioactivity had decayed. Po210 has a half-life of only 138.4 days and decays to a
non-radioactive daughter product.

Identification of Other Sources Acquired from USRC / Safety Light Not Noted by EPA

A search of UM records indicate that the University obtained other sources from US Radium
Corporation / Safety Light. Almost all of these appear to have been disposed using
radioactive waste brokers. However, records for four discrete Am-241 sources indicate those
sources were returned to US Radium Corp.

3.0 Americium 241 Sources for Space Physics Research Labs (SPRL)

A memo, dated 3/13/68, sent to the PML Health Physicist at the time, Mr. N. Millis, included an
inventory of 37 discrete Am241 sources that were acquired from the US Radium Corp from
1965 through 1968. These sources were part of a research program conducted by a Prof.
Horvath of the Space Research Labs. The sources were also under the charge of a Mr.
Handy, an engineering research associate apparently involved in the research project. The
research project was tied to the Goddard Space Flight Center (GSFC) in some manner as
many of the 37 sources listed were transferred to the GSFC according to the inventory and as
indicated by some GSFC transfer logs included with the inventory sheets.

The inventory specifically notes that four of the 37 Am241 sources, identified as Source Nos.
5P, 6P, 11P and 12P, were returned to US Radium Corp. Source 5P was returned on 5/25/66.
Source 6P was returned on 10/26/66, the other two sources were returned sometime in
November of 1967 with the notation "scrapped".

The other remaining sources were transferred to the GSFC, disposed as radioactive waste
through the University's Radiation Control Service (now OSEH/ Radiation Safety Service) or
retained in storage. Additional sources were later acquired in 1970 from a separate, unrelated
vendor. There is an inventory record of two sources acquired on 12/21/70 from "NRD" which
likely refers to NRD, Inc—a separate, unaffiliated producer of radioactive sources that is still in
business.

It appears that any remaining Am-241 sources were disposed by OSEH / HM & RS in May of
2003 through GTS Duratek in a shipment of an estimated 40 mCi (without decay correction) of
Am241 sources. These were collected from the SPRL many years back by RCS—likely
sometime in the late 1980s. They were held in storage for many years at the old N. University
Bldg facility and, later, at the Beck Road Storage Facility until adequate disposal options
became available again.



3.1 Tritium Sources for Space Physics Research Labs (SPRL):

The 3/13/68 memo also references tritium sources noting that they are no longer at DM.
GSFC transfer records dated June 14,1966 show that these sources were all transferred to
the GSFC. The transfer records note that these were all produced by US Radium Corp.

4.0 Radium Static Eliminator

Other sources identified included a static eliminator device containing a series of five Ra-226
sources as used by a Prof. Tourtelotte in Kresge II Bldg. Records indicate that these were
manufactured by the US Radium Corp. All the sources were eventually transferred to the
Veterans Administration Hospital in Los Angeles in 1971. A letter from the VA Hospital
acknowledging the transfer is attached.

5.0 Pm-147 "Isolite" Source

A single record identifies a Pm-147 source used by a Prof. Hays. There is no indication of the
origin of the source however it is described as an "Isolite" which is a product name used by
Safety Light Corp. The source record indicates it was disposed in Barrel #147 on 10/11/73
and shipped to Nuclear Engineering Co. at Morehead, KY for disposal by burial.

6.0 Titanium Tritide Targets

Also, a number of sources were received by Prof. Glenn Knoll of Nuclear Engineering for use
in a neutron generator during the 1980 and 1990s. The sources were up to 5 Ci of titanium
tritide (H3) each and manufactured by Safety Light. A copy of a Safety Light MSDS was
included by Prof. Knoll in one of his authorization applications identifying it as the vendor.

These sources typically were collected by RCS / RSS for storage at PML until disposal for
burial through a waste broker (e.g. ADCO or US Ecology). The current Radiation Safety
Officer was the N. Campus Health Physicist during much of the time when this research
program was in effect. He indicates his practice was to entomb the sources in a steel drum
filled with concrete. These were then shipped to a radioactive waste broker. In addition,
RSS sealed source records show that Alan Jackson, former OSEH Health Physicist, disposed
of a number of these sources through US Ecology in 1997. Others were transferred to the
University of Texas that same year along with the neutron generator machine. There was
never any practice of returning these sources to the manufacturer.

7.0 Self-luminous Exit Signs

Finally, from time-to-time, the University acquired Safety Light/ Isolite self-luminous "exit"
signs for use on campus. There are no particular records of these purchases because they
were acquired under general license. Current construction guidelines discourage the
acquisition of these signs.

OSEH maintains a sign retrieval program. Self-luminous signs are retrieved and sent for
recycling. OSEH HM & RS records note that several Isolite signs were sent to SRB
Technologies in Winston-Salem, NC for recycling. SRB is an independent manufacturer of
self-luminous signs.



At this time, there are three additional Isolite signs in OSEH inventory. Two are at the NCTF
and one is in the locked cabinet in Rm. 1503 of the CSSB. These will likely be sent to SRB for
recycling.



INFORMATION ON SOURCES IDENTIFIED IN EPA LETTER
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Dare : July 17, 1969

Subject : Shipment of Radioactive Wests To K'uclecr Engineering Corporation, July 14, 1969.

.-. shipment of fifteen (15) 55 gcllcr. svee! drums containing radioactive waste was
dispatched from PML on July 14, 1959 v'c --..soclated Truck Lines. Its destination was the
Nuciea.- Engineering Corporation waste curie, ground in Moorehead, Kentucky. The
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NUCLEAR ENGINEERING CO.; INC
T. 0.10X146. BURNS UDG. COWEU, CALIFORNIA
MOtEHEAD, KENTUCKY P. O. IOX M4, WALNUT CREEK. CALIFORNIA

1. Transport Index
2. Transport Group
3. Type: Quantity A. Label Required

P.O.BOX 356
BEATTY, NEVADA

RADIOACTIVE SHIPMENT RECORD FORM 4719
FROM.- UNIVERSITY OF MICHIGAN, RADIATION CONTROL SERVICE

_112Uatherioe Street. Ann Arbor. Michigan

r>ATF July 9. 1969
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WALNUT CREEK. CAUFORNIA

RADIOACTIVE SHIPMENT RECORD FORM

P.O. BOX 356
BEATTY. NEVADA

o

CONTINUATION SHEET
FROM UNIVERSITY OF MICHIGAN. RADIATION CONTROL SERVICE

1121 Catherine Street. Ann Arbor, Michigan kB\Ok

DATF July 9. 1969 _I96_
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PHOENIX MEMG..;.^L MORATORY

V/cste Shipment r i le

.vi. L. Mi l l ' s
r.ealrh Physicist

Subject : Shipment of Radioactive Wests To Nuciecr Engineering Corporation, Ju ly 14, 1969.

A sh ipment of fifteen (15) 55 gci.'on svee! drums containing radioactive waste was
dispavc.-.sd from PML on Ju ly K, 1969 v:c .-..sociated Truck Lines. Its destination was the
Nuciecr Encr.'neenr.g Corporation wcste buric. ground In Moorehead/ Kentucky. The
following is c description of vi-.at sh.'oment:

Scrreis Me. 1 vrhouph Mo. 11

Laborctory wcste packaged zy RCS on Main Campus and transferred
ro PML for pickup by Assoc.c.ved Truc;< Lines.

iarrc-. No. "i 2

Sealed sources as follows:

Co -60
Sr-90
Co-60
Tm-170
Tm-170
Ra-226 C.
br-9u
Yo-i69
Po-Bs
Ra-226

£0
20

25C
0.3
0.1
25

9.4
- T

J. i

0.1
10

;^c;
rr.C:
rr.Ci
rr. ^^ <

.r.C"
rr,CT~~~~-
mv-j

/^•«rr.v-;
mCi
ffiCi

2 light sources
PML
Marine Eng. Depv.
Chem. and Met. Depv
RCS
Dr. Ramavatram (?)
RCS

RCS

7v/o icr;re cscrs (from Willow Run) 10 mCi Fe-55
70 mi !l!rem/hr. contact barrt;
6 rniil;rem/hr. @ 1 meter
Weight - 10CO IBs.

[rcn i!-;s£ -.vcrr. Srcm;-£-32 p.-cpc::; •!-;-. approximately 500 mCi Fe-55,

60 rri!!.'Irer./hr. contact barrc
o .v.illirem/i-.r. © 1 merer
V/esrht - 1CCC .bs.



NUCLEAR ENGINEERING CO., INC.
F. 0.10X146- WINS HOG. COWEU. CAUFOINIA
MOMHEAD, KENTUCKY P. O. BOX 594, WALNUT (SEEK. CALIFOftNIA

1. Transport Index
2. Transport Group
3. Type: Quantity A. Label Required

P. O. BOX 3M
•EATTY. NEVADA

RADIOACTIVE SHIPMENT RECORD FORM 4719
UNIVERSITY OF MICHIGAN, RADIATION CONTROL SERVICE

1121 Catherine Street. Ann Arbor. Michigan

July 9. 1969 196.

PAGE 1 OF two .PAGES
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TO NUOfAft BUOINIflBNO CO, MC



f. O. BOX 146-
MOREHEAD, KENTUCKY

p. o. BOX 394
WAINUT CREEK. CALIFORNIA

RADIOACTIVE SHIPMENT RECORD FORM

P. O. BOX 356 u

BEATTY, NEVADA N().

CONTINUATION SHEET

FROM UNIVERSITY OF MICHIGAN. RADIATION CONTROL SERVICE

1121 Catherine Street. Ann Arbor. Michigan

DATE July 9. 1969

PAGE tWO OF tWO

_I96_

ITEM NO.
PHYSICAL

STATE
tADIAIION. UtjH*
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PIT NO.
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.\ -ill •/.->

CUBIC FEET SOLID
,-GALLONS LIQUID

>N CURIES SOLID
LIQUID
TOTAL

GRAMS SNM SOLID
LIQUID
TOTAL

US SOURCE SOLID
LIQUID
TOTAL
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SEALED SOURCE LEAK TESTING for SETA and/or GAMMA - EMITTING BYPRODUCT MATERIAL
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fer of new technology to the active water and waste water profes-
sionafc in the mid-west area, he established a conference centered
on the newest innovations in the field. This conference was first
offered in 1950 and has been co-sponsored by the Civil and
Environmental Engineering Department and the Michigan De-
partment of Public Health ever since. It is conducted every two
or three years. It is now named the Borchardt Conference and is
held on the University of Michigan Campus. The 20* confer-
ence will be held in 2005.

The undergraduate option in Construction Engineering
was adopted in 1948.

In 1949 the Structural Engineering Laboratory had a
400,000 pound capacity universal testing machine, a loading frame
for testing large assemblies, deformeter gages loading frames for
testing models, electric strain gage equipment, and a well equipped
shop for making models and test assemblies. These facilities
allowed the testing of full-scale structural members and small
scale models. The laboratory provided for class demonstra-
tions, graduate study and research.

In 1949 the Michigan Chapter of Chi Epsilon was estab-
lished with Professor Jack A. Borchardt as advisor.

In 1952 the Transportation Institute was established with
Professor John C. Kohl as Director. The college announcement
in 1953-54 lists the faculty and staff as of 1952 as follows: Ear-
nest Boyce, Professor of Municipal and Sanitary Engineering,
Chairman of Civil Engineering Department and Professor of
Pubhc Health Engineering in the School of Public Health; Rob-
ert H. Sherlock, Professor of Civil Engineering (Structures); Harry
Bouchard, Professor of Geodesy and Surveying and Director of
Camp Davis; Walter C. Sadler, Professor of Civil Engineering;
Lawrence C. Maugh, Professor of Civil Engineering (Structures);
William S. Housel, Professor of Civil Engineering (Soil Me-
chanks); Bruce G.Johnston, Professor of Structural Engineer-
ing; Ernest F. Brater, Professor of Hydraulic Engineering; Walter
J. Emmons, Professor of Highway Engineering and Assistant
Dean and Secretary of the College of Engineering; Glenn L. Alt,
Associate Professor of Civil Engineering (Construction); Ed-
ward Young, Associate Professor of Geodesy and Surveying;
John C. Kohl, Associate Professor of Civil Engineering (Trans-
portation) and Director of the Transportation Institute; Leo M.
Legatski, Associate Professor of Civil Engineering (Structures);
Arnold J. McFarlan, Assistant Professor of Geodesy and Sur-
veying; George M. Bleekman, Assistant Professor of Geodesy
and Surveying; Jack A. Borchardt, Assistant Professor of Civil
Engineering (Sanitary Engineering); Robert B. Harris, Assistant
Professor of Civil Engineering (Construction); Frank E. Legg,
Assistant Professor of Engineering Materials; Donald N.
Coftright, Assistant Professor of Civil Engineering (Highway
Engineering); Robert O. Goetz, Instructor in Civil Engineering
(Soil Mechanics); Eugene A. Glysson, Instructor in Civil Engi-
neering (Sanitary Engineering); Vladas D. Merkys, Resident Lec-
turer in Civil Engineering (Hydraulics); Wadi S. Rumman, In-
structor in Civil Engineering (Structures).

In addition to the above were technicians George
Geisendorfer in charge of the structures, hydraulics and sanitary
laboratories, and Lorenzo Plumpton who was responsible for
the geodetic and surveying equipment.

An indication of the number of Civil Engineering de-
grees granted over the years up to 1952 follows:

Bachelors Degrees in Civil Engineering
1857-79 1880-99 1900-19 1920-39 1940-52 Total
177 232 922 1,163 710 3,195

Graduate Degrees in Civil Engineering
(believed to be low)

- 1857-79 1880-99 1900-19 1920-39 1940-52 Total
4 19 49 330 354 756

Source: "A Century of Engineering Education," U of M
Press 1954, pg 1177.

In 1951-52 the College Announcement indicated there
were 238 undergraduates in Civil Engineering.

In 1953 Professor Harry Bouchard died and Professor
Bleekman assumed the Directorship of Camp Davis. Mr. Glenn
O. Lease was appointed Instructor of Civil Engineering (Struc-
tures) and Professor E. Wendell Hanson was appointed Profes-
sor of Meteorology.

The program in Meteorology had been assigned to the
Department of Civil Engineering to provide a location to present
its course work and conduct its research until it could become
established. Several other faculty members would be added in
the next few years, namely, A. Nelson Dingle, Lecturer in Meteo-
rology in 1954 and Gerald C. Gill, Lecturer in Civil Engineering
(Meteorology) in 1956.

In 1958 the Meteorology area included Frank R. Bellaire,
George W. Reynolds, Donald J. Portman, David L. Jones, and
Floyd C. Elder. All were Lecturers in Meteorology at that time.
The Meteorology group was transferred to die Engineering Me
chanics Department in February 1961.

In 1953 Clinton L, Heimbach was appointed Assistant
Professor of Railroad Engineering. In 1954 Ward K. Parr was
made Associate Professor of Highway Engineering, and Ralph
M. Berry, Professor of Geodesy and Surveying. The graduate
program in Construction Engineering was established in 1954
by Professor Robert Harris.

In 1955 Victor L. Streeter was appointed Professor of
Hydraulics, and in 1956 Glen V. Berg was appointed Lecturer in
Civil Engineering (Structures). Berg would become Chairman
of the Department in 1969.

The development on North Campus to eventually allow
the movement of the College of Engineering to this location
had proceeded in 1957 to the completion of the Automotive
Laboratory which was to provide space for the Civil Engineering
surveying classes and instrument room. The Mortimer Cooley
Laboratory had been completed in 1955 along with the Phoenix
Memorial Laboratory. This construction was followed by the
completion of the Fluids Engineering Building in 1958 which
provided laboratory facilities and space for all engineering de-
partments with fluid dynamics interests. This provided the
hydraulics laboratory for the Civil Engineering Department. The
Fluids Laboratory would be later renamed the G. G. Brown
Building.

http://www.engin.umich.edu/dept/cee 9
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THE UNIVERSITY OF MICHIGAN

SPACE PHYSICS RESEARCH LABORATORY

DEPARTMENT OF ELECTRICAL ENGINEERING

SPACE RESEARCH BUILDING M___l- TO
ANN ARBOR, MICHIGAN 481OS MaT-Cll A .3 f

3I3-764-94SO

Mr. N. L. Millis
Health Physicist
Phoenix Memorial Laboratory
North Campus

Dear Mr. Millis:

Enclosed are copies of our quick scan records for our
AM-241 sources. Currently we have 5 sources, Nos. 10F, II,
and 3 also Ig and 2g which we received March 6, 1968.

Sources 10F and II are mounted on our vacuum system,
source 3 is stored in Room 1340B. Sources Ig and 2g are on
schedule to be shioped to Ft. Churchill, Canada about
April 5, 1968.

Sources 13A, la and If were shipped March 2, 1968 and
are to be launched from Puerto Rico March 15, 1968. As was
mentioned in our recent telephone conversation, we no longer
have any tritium sources.

x Also should our absolute filter from our hood exhaust
be checked or reolaced?

Sincerely,

. ,
' P. O. Handy

Associate Research Engineer

POH: jb

Enclosures
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SPACE RESEARCH BLDG.- N. CAMPUS WIPE TEST - GAS FLOW PROPORTIONAL COUNTER

Am-241 5 me. 2-17-66 Plated source

Horvath (Handy)

2-17-66 Source in shipping container
unopened. Container <..... " ..... ~ .........

RCS - B 13

id /
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I-

• . .
T4. LJ|e<ition» wkw* Seure* i* to fc*

f llffirt Churchill

. . . .
Stoc«*,ond ApproxinMt* Dotw:

b* D<

20.

<3Sl» 20.

Otognmt (I««IW* 0«tatl« an SMrltitfy T««h«fqu«« and Dlm«ntion«i

R*f«r«ac« copy for Aat-2ii source.

i\

'̂ ';, "5

?*!' - • • ' • •



SEA.IjKD IsDt /R ' jMl L K A K 7:P'"T ING *>•>?• ALIrl

SPACE RESEARCH BLDG. _-N. CAMPUS ?.;rrrp,rv,.. f . . r 'v^yn,!,

^fl-iG ,'*V>'S!U<nf''i' f f iV'TT^T.

WIPE TEST - GAS FLOW PROPORTIONAL COUNTER

Am-241 5 me. v. s o *. 2-17-66 plated source^

-/5~5" W$W.4\T&i:

; Source in shipping container
2-17-66 unopened. Container < '•

Horvath (Handy)



tef«r«nc« Copy

3
8

— i|f;

..
if;

RADfOACTtVE SOURCE QUESTONN*MtE

i. sau.MQw.,! qftiv**slty of Michigan
a. A«wr«~ —2435 B^ward Ann Arbor,

. % _ - , , . . f '•>.

1p> LocottoiM wh«w Soure* ii to b« U««d ond/or Stored and Appro»lm«A D«§M>

a. Location*
fort Churchill To

To
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August 10,

,* K> -.>;**

•,.. ^?&

241
foil with 1.62 microns

. foil window axufcall
blanJcad with fine
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23,
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Borvath
Rooks d..

6-14-66
-Cu*todion or Rod. Safety Officer.

(Dot.)

FORCSF
.25,

•s

27.
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UNITED STATES RADIUM CORPORATION
BLOOMSBCBfe DIVISION

4150 OLD BERWICK KOAD
BLOOMBBURG, PENNSYLVANIA 17815

Telephone Bloonufenrc, Pm. 784-3510 Area Code 717

TWX: Bloonuburg
717-784-Z447

f
CO

Data Sheet Date:- 6-6-6S

CustomerJ
C/OR.
iadiation Contr<nr No. PCS 5.

Activity Content 5»C

USRC or Oust. Dwg.

Dimensions: _.

Grade:

B-005-222 Chemical Form AsMTigJWI 241

Backing: 0.010" OFHC Q 0.002" St. Steel

Other D

CONTAMINATION SURVEY

Type of measurement made:

Method of Leak Testing: Filter Paper (_

Alpha 3C Beta Gamma

Solvent used:

Instrument wed:

Internal PCC10A, 1620A CRM

External G-M Tube 1620A CRM

FIRST LEAK TEST

Filter Paper _J*

.) Swab ( )

H20 ( ) iMEK (_

Immersion ( )

Solox ( 5L

GM tube window thickness 1.4 nag/cm*

FINAL LEAK TEST 6-6-68

RADIATION SURVEY

Type of measurement made:

Alpha ( ); Beta ( ); Gamma ( );

Measurement from center of chamber:

Instrument used:

End Fire

Radial

Neutron (_

( in.); Meter)

_) Neutron ( )

_) POC External ( )

2586 Nuclear Chicago ( )

Bookman MX4 (_

POC Internal (_

Other.

LIGHT MEAgURJ|MENTJr

Type of measurement made:

Brightness ( ) Decay (_ Calibration (_

Instrument used:

Measurement readings on other side

USRC Photometer (_

Other



§w»b #
USBC #

I

2

3

4

5

•wab
e/m

vSCvvvSb

IOD ^ -

Bkfd

•

•

•

ion enrrent
amps,

ul
mr/hr

• • v

- -

Mi^JiH1 nrtft
removable
coatun-
inatton

«*l(f5

4&KT *

•

•

•

8mb f
TOHCf e/m

r

ion current
amp*.

•1
mr/hr

r

. ' i
?

' "-

source itrenxth
Kff.

Mleroeorie
removable
contun-
Inatton

• v

' (

We hereby certify that the parts and/or material furnished on your above captioned order have been leak
tested as required under our Atomic Energy Commission License governing sealed sources and that the
results of this test showed the parts and/or material to be sealed and permissable for transfer.

We hereby certify that the parts and/or material furnished on your above captioned order have been leak
tested.

Atomic Energy Commission regulations permit a
maximum removable contamination level of 0.005
microcuries. The results of our measurements on
the (swab) (filter paper) from your source(s) indicate
that the removable contamination level (is) (is not)
within the allowable limits.

Signed:

UNITED STATES RADIUM CORPORATION

Agent r* ****

Title J

Date 6-6-68

> R«dio«etiy» Prod«»
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WOMiH&L UHKHKl'.L
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UNITED STATES RADIUM CORPORATION
BLOOMSBURG DIVISION

415« OLD BERWICK ROAD
BLOOMSBURG, PENNSYLVANIA 17815

Telephone Bloomsburg, Pa. 784-3510 Area Code 717
TWX: Bloomsburg

717-7S4-2447

Data Sheet of Radiosotope Sealed Sources Date:

Customer.
rJnivergitv of po#_ •£-59049

-adlaticn Control cervlce
Catharine^£4: No. Pcs._

•7/0 Mr. ".O.TTandy
Ann Arbor, Michigan

USRC or Cust. Dwg. #

Activity Content

Chemical Form Ampr j fling) P41

CONTAMINATION SURVEY

Type of measurement desired: (check)

Method of Leak Testing:

Solvent used:

Instrument used:

Internal__JL_PCC10A, 1620 CRM

External . G-M Tube, 1620 CRM

FIRST LEAK TEST

Swah (.

II2O (_

_) solox

Nuclear Chicago (_
(#1620A, 1615B)

Immersion ( )

MEK ( )

Baird Atomic (_
(#410)

CM tube window thickness 1.4 mg/c

FINAL LEAK TEST_

Six month leak test to be performed by Cust. or returned to USRC.

RADIATION SURVEY

Type of measurement desired: (check)

Alpha ( ); Beta ( ); Gamma (_

Measurement from center of chamber:

Instrument used:

End Fire

Radial Fire

Neutron ( )

( in.);

Beckman MX4 (_

FCC Internal (_

Meter)

_) Neutron ( )

PCC External (._

2586 Nuclear Chicago ( )

Other

LIGHT MEASUREMENT

Type of measurement desired:

Brightness (_ )

Instrument used:

(check)

Decay ( . )

USRC Photometer ( )

Other

Measurement readings on other side
Jo



USRC #
swab
c/m

750

nl
mr/br

Eff.
Mlcrocurie
removable
contam-
ination

USRC #

_-)._
i

-f

swab
c/m

al
mr/hr

Eff.
Microcurie
removable
contam-
ination

"We hereby certify that the parts and/or material furnished on your above
captioned order have been leak tested as required under our Atomic Energy
Commission License governing sealed sources and that the results of this test
showed the parts and/or material to be sealed and permissable for transfer,"

Signed:

UNITED STATES RADIUM .CORPORATION

Agent _JL,_^tte}f i&

Title Fgr« Ttedlonctlve

Date 6-9-66



MISCELLANEOUS SOURCES



VETERANS ADMINISTRATION linlf , r Jrt,_
CENTER NOV 1 5 197f

WILSHIRE AND SAWTELLE BOULEVARDS

Los ANGELES, CALIFORNIA 90073
November 8, 1971

YOUR FILE REFERENCE:

IN REPLY REFER TO:

Mr. Arthur J. Solari
Radiological Safety Officer
The University of Michigan
Radiation Control Service
1121 Catherine Street
Ann Arbor, Michigan 48104

Dear Mr. Solari:

I brought the radium static eliminator with me to VA Wadsworth

Hospital.

Sipaerely,

ff f i
frVW^vUM-v , . . t^T'Lii.i.'tJiif (.(-

WALLACE W." •TOURTELLOTre, MtTJr, Ph.D.
Chief of the Neurology Service
Wadsx?orth General Hospital

Professor and Vice-Chairman
Department of Neurology, UCLA

cc Mrs. Susan Gillis

Include Zip Code in your return address and give veteran's social security number.

Show veteran's full name and VA jilt number on all correspondence. If VA number is unknown, show service number.



data sheet 110.50

radium and radio! s»:.[ 01
activated foil

Radio ; .c t i \ • • ' " i ' l i f a i i r i c i i t i o n processes h ; > \ e ! • • . • < • : ;
in tensively developed by our l abora to i ' ios , l u r i r i ; . :
the past decade, for the p r o d u c t i o n of r a d i u m • • • e n -
vated static e l i m i n a t i n g u n i t s . The--.' f o i l - . i T : c n n ' - - > -
r : - r i n g r a d i i t . t r ' i ve e l e m e n t «M' - h v i r • : . ; ' . - . a.-;-. : i i r ' - ;

gru! part n t ' 'he f » i i s t r u c t u r e . p i v \ ; d e a h i ^ M y
versa t i le n i c a r ^ > i f a p p l y i n g r ad ioac t ive emis s ion
i i i accord w i t h w i d e l y v a r v i n g r e q u i r e m e n t s
Radiuisotopes w h i c h have been used! as a c t i v e
agents i n t h e f o i l i n c l u d e , i n a d d i t i o n t o r a d i u m :
the .strontium '.'o y t t r i u m i>0 sy.- iem '.v:th i ts h i ^ h
energy beta ^miss ion , t h a i i i u m 'J".J e m i t ? i v : g !'-w
enorir\ beta ravs. cobalt bi t o f f e r i n g ' ^ i i r l

r .a e m i s s i o n , and p o i n n i u m 21u and r a d i u m !)
as a source of a l p h a particles. Other isotopes may
offer specific charac ter i s t ics which would make
their a v a i l a b i l i t y in t h i s form interest ing for r-.ir-
t icular appl ica t ions ,

fabrication
The standard tvpe foi l consists essen t ia l ly of t/old
and silver layers welded and rolled in to a t h i n
ribbon. The radioactive agent is incorporated i n t o
the active layer of the ribbon by means of powder
metallurgical t echniques , and is not the nhi ted )f
evaporated r a d i o a c t i v e depos i t w h i c h i s f r e -
quen t ly encountered in var ious sources of r a d i o -
active emission.

Standard r ad ium-con ta in ing f o i l i s suppl ied in any
concentration up to approx imate !v !jr>o rn i c r> .
grams per square i n c h . In i so tope-conta in ing fo i l s .
radioactive mater ia l can be supplied in c o n c e n t r a -
t ions from a f r a c t i o n of a microcurie per square
inch up to hundreds <>( m i l l i cu r i e s per square i n c h ,
w i t h i n l imits governed by the typo of emi t ted
radia t ion and the --pecific a c t i v i t y o f the radio-
act ive agent being used. An ex t remely h i g h degree
o f u n i f o r m i t y o f d i s t r i b u t i o n < > f radioactue mate-
r ial th roughout the a c t i v e area i ,- observrd a? ail
foncen t ra t ions .

F i l t r a t i o n id ' r a d i a t i o n in v a r y i n g degrees a s
required in specif ic a p p l i c a t i o n s ean In- e l ' f i -cu d ' ' *v
over la> ing o f pre-deb ' r in ined t i u c k i i ' " ^e s n f r t i < - { . \ \
as 'he fo i l su r face i
e f f i c i e n t t r a n ^ m i s - i o
part icles , f i l ' r a t i " ! , ' h i " k i . F
m i l i i g r a n , p^ r - s i p j a r r : - i - ! : ! . i i
t .h("i thvr n ; i nd , r e « i i ' r c ! i . . i . o f
t iation of • • i r , d e s i r a : . . i - r i . d i a

t - r d u r i n g f a b r : " : d i"i: s - n
" f a l p h a < > r l o w energy ! ' < - i

''- o*' a f r a c t i o n of
• • • • a r e a " a i i . i ! , l - ( )
. f f ' - - i v r - i ! ,^>- d i • • ( i n
i n C ( . ' ! . : P ( . I , * • ! , * . • . . • . . : < ' • •

-V AK.CK.-'AT

AC SACK '»)•-,

• 4« 'JVf.PO'A"

A< oACl'lHG

LAK-~'?t>: Sftiird •« ta source, ;cith
i j ' t f j i x i r r a r t i r i v i t r t - i r i ^
i T C t i i ' i t i j may hr : - n r i > •! t



LAB-2Q1*: Typical radium-activated
foil for static eliminating unit.

»«Mk.-Hhr f«t. «•* «MH(

LAB-365; Seiled beta tourct
utilizing Sr*° faiLSurfaaes joined
by pressure welding.

• •• - . ; • , . U, ' < . . . . - r . • . ' ! '• .I — r M

i • ! : • t , • • .M- i ! j ' ! • • - • • - • • r . i : r.'.in'.s: - . - . . r i i l . ' -
• •• -• . ,11 : ' • ( • ! ' • ! ! '"!.' t • r

fiwa *' i f - v ; M.»•"•• 11 i i ' . i i i ' ) ? : - !: . -! ( rang*.- f" .*TI u
! t > v v ' c > !;:ni:. (.'" .t fv. ' • ' T r u c t ' o i ) . - in ar. UPJKT l inn ' of
* • • • i"t-.'' i f : . : ! : : - . " n ( i ' i ' - of an i nc i ! Si!ic»- th-- f ' / l ! if-
" . • • « ! ! , ;,;,:!. !.• :! - i - ' f j i r* 1 ^ and fonnod, and car; i>f-
'.•--iu"'i •".' :"'!iu-rr. ' . . i<f;:rit i a t i t u i i i - i? pt'rmiTtfd in
cit;;i,'rri .ui't t . • ( < { • of l>i ickin? wh ich n i j^^* b- j desir-
a!,'!-;1 To i iS / i i < - i iyaih '- t ' !0 in ac t ive ared t/j HTM t
?."•«.oil 'i ' .u 'wi ' i .1- •-• ' •" .?; ; ;u; us ri^bon.^ Iw:!!? currf i ' i ' . iy
'\: i ,%pii 'ra uii tf.) s i i i ax inu im width of f ' j u r i r icde? and

•. r-u>.-:i;rujr:i lonpth of 72 incne.-; inactive 'K j rde -
i'.re.'is- r.re ^unpl ' .^d if -lesirec!, and high ri-.ustnncf
'^ o y j . - i a t i o n a n f i cor ros ion is a ch i eved t h r o u g h
fir' . :; 'h i>!atir . j< ' 'T" the foil with palladiurr. or rhodium

Trie currtr.t widespread industrial utilization of
radiur.i and radioinotope-activated foils is based
upon the functional effects of certain basic phe-
nomena associated with radioactive emission : The
abiiity cf alpha and beta particles to ionize gases,
the specific absorption of beta and gamma radia-
tion wi th in material.s, and the ability of alpha and
beta to produce luminescence in phosphorescent
and fluorescent compounds.

These phenomena have consequently led to the use
of radium, radium D and polonium activated foils
in var ious industrial static eliminators, and to the
employment of radioactive foil sections as dis-
charge-stabilizing elements in electron tubes.
Thallium 204 and strontium 90 Used foils are
used extensively as radiation sources in many types
of beta and gamma gauges which determine mate-
rials density, thickness, and the variations in liquid,
slurry and interface levels within sealed contain-
ers. Finally, the burgeoning market for self-lumi-
nous light sources used in photometry, emergency
marking and area .delineation has signalled the use
of alpha and beta-emitting foils incorporating such
radioisotopes as radium, radium D, and tritium.

It has been our experience that the versatility of
these Toils permit* their adaptation, at reasonable
cost, to an extensive ranire of industrial research,
development, and production activities. Our radio-
actives section invites your further inqoicft^ «B»d
offers consultation, without obligatiojrCAn tenta-
tive applications. Prices of our stanjifli^i radio-
inotope-activated foils are avaiiablr upon^eauAt.

-~ - ^ A ?^ \^ <
. >VV

UNITED STATES '-'-
MBTUM f^K-;>OR>TtQK.i- ntw î L.. _' V-- ..- 1 v» -~ .^..V^. -v'JIi tjj 4t ,i, <, V**^ ^
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.. ource
Material J^a_***_

<f__ Activity ,.<•/̂ £jt»hj, 3.9 of
RCS
Source No. CP.O.tf

Type of
Capsulation

Vendor

1) Sealed_

2) Plated, - ^Chemical Form

No.,

Test Method^\ .ioii of test on capsule



Source
Material IS °

RCS
Source No. ,P O.tf

Type of
Capsulation

Vendor ft .5 /^L^_

1) Sealed_

I,?, ted Chemical Form

No

Test .'-ion of test on capsule

Ownership Exp Date
Leak Test Information

Location ! T;:.. ;
1 *

Remarks Date Remarks



ourcouce j
Haterial /fa

Type of
Capsulation

Vendor

Activity
RCS

5- Source No,

1) Sealed

Plated\î a4A.i:,.L£̂ f̂  Jkh

No.

3)

Test M <̂ fcl>-; '"-ion of test on capsule



Source
tiaterial as No, ,'P Q..JF

Type ol
Capsulation

1} Sealed

2^ Plated
/>

->1 No,

-̂ Â̂ -v̂
Chemical Form

ion oj test on capsule



Accivity
RCS
Source No. ,P 0

Type OL:

la t ion
1! Sealed

plated...sfc£t<«-JL̂ Ĵ dî ^̂ ^̂ ic&l ̂ ^̂ ^̂ Ât̂ d̂̂ A*̂  jr—Y—- _̂£1£j—~

Tost ̂ '̂̂ ĵ̂ ^̂  • -i'-'1- or ,est en capsule

f
£ ff J

' '

Leak Test Information
xp Dace I Location

7 Q





SAFETY LIGHTjCORPORATlON

MATERIAL S A F E T Y ' D A T A SHEET #4

PRODUCT NAME - - - -
TRITIUM FOIL OR TRITIUM TARGET (Dwg. 508-3, Titanium Tritide)

•SECTION I
MANUFACTURER'S NAME

SAFETY LIGHT CORPORATION
CMCRCENCY TELEPHONE NO.
717/784-4344

AOO«t_ss Mumbtr, Snttl. dry. Suit, »nd 7if Code}'
415Q-A_01d Berwick Rd., BloomsBurg. PA 17815

CMtulCAL, *r*M£ AND SVNONVMS

Titanium Tritide I TRADE NAMC AND SYNONVMSN/A
CHIMICALTTAMILV

Metallic Tritide
FORMULA

TiT-i

SECTION 11 • HAZARDOUS INGREDIENTS

rAIWTS. PRESERVATIVES. & SOLVENTS

PIGMENT*

CATALYST

VCHICUC

SOLVENTS

ADOITIVU

OTHERS

X TLV
(Unttri

N/A '

S/A

N/A

N/A

N/A

N/A

ALLOYS AND METALLIC COATINGS

BASE METAL Stn. Steel or Copper

A \_UOVS

METAUUIC COATIM01 Titanlum

riLLER METAL
PLUS COATING OH COME FLUX

OTHERS •

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

Thin film of metallic titanium deposited on stainless steel or copper

substrate and impregnated with radioactive gas tritium dH^) .

*USNRC MFC in air for insoluble forms of iH3 in unrestricted areas =

2 X 10~7 microCuries/mL air

«

%

TLV
(Uniol

unknowi

N/A

unknown
N /A

N/A

TLV
(Uniul

2X10-7*

•SECTION HP -" PHYSICAL DATA

• OIUINC roiNT f*F.T

VAPOR pnutune (mm HI.)

VAPOH DCMJITV (AIR-1)

SOLUBILITY tN WATER

unknown

unknown

unknown

insoluble

SPECIFIC CRAVITV (M,O-tl

PERCENT. VOLATILE
BV VOLUME l«t

EVAPORATION RATE
(.. _ .... .,_ -II

' • _

A

unknown

unknown

A«cARA«ce AMD ooo* 'Gray -metallic color; odorless

SECTION IV .
TLAiM POINT |"«

N/A
nod v*»0j

EXTINGUISHING MEDIA

SPECIAL, rint pic
Consult In

nsNRn nff-ij

r rr,«n1r«1

FIRE AND

• TlrTT ^anr
M7l*G PAOCftbUAC*.
AHvanr»*>» 1 ̂  VmiT" TJarl'Tah'f r*« C

rf> v^T" ^^
UNUSUAL FIRE ANO EXPLOSION

EXPLOSION HAZARD DATA

1FLAMMABLE LIMITS L*> *-"'
N/A

— Al7 A "( H TTco r*4^ LTa^Av #.

af^«-,, np**,,̂ .. u> 2") Your Regional

Voiir Sfate Radioloeical Health Dent.
HAZARDS

Avoid inhalation of air in immediate vicinity of

fire

PAGE (II (ContinuKi on rweru iid«) Fo«m SUC - I



Name ( s)_

Chemical Form( s)
/

Isotope_

Building and Unit
Date expired ;//'x-^-^Tp.O. # me/shipment s f f i ^ ' mc/yr.

Date

/- •*?:&-
' 3f 'X / 7

me received

^̂ /fê

FORM M1B

Date me received Date me received Date me received

Name(s) Knol1, Glenn

Address 120 Cooley Lab Nuclear Engineering

/77 3.
Appl .#80 235 Isotope(s)

Te1ephone3-5830,A-8262,fr-6220

Chemical Form(s) Tr i t ium Targets *" 7£i_ -+a,t~ti c+ s./ p^.( (erf
, x / r T

Expires 1) NOV 30 1981 2) 3) mC i/sh i pmt 6000 mC i/yr 6000

Date 1 sotope mC i P.0.# Date 1 sotope mCi P.0.# Date 1 sotope mC i P.0 .#

«oa SI
'000 ' V

H*

V//K

.036
1090 /Vfct-

(0000
It /V



[Envelopes containing items other

UPS 2nd Day Air

S h i p p i n r; Doc u in o n l

DIMENSIONAL
WEIGHT

UPS Standard

s£=~. Expedited*

D

W

U/M O S E H

1239 KIPKE DR #CSSB

ANN ARBOR
DELIVERY TO

Ml 48109 1010

TELEPHONE

,D

0201911252609 6/99 M United Parcel Service, Louisville, KY

SATURDAY
PICKUP ABCH ST

PA 19103-2097

0507-RDL

.a BILL
RECEIVER

ups UPS 2nd Day Air

12 E49 669 37 1001 066 0

SHIPMENT
<• NUMBER E496 6979 YXF


